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(54) Brightness controlling apparatus 

(57) A brightness controlling apparatus (3) adjusts a 
brightness level of a video signal inputted thereto and 
oulputting the video signal having the adjusted bright- 
ness level to a display apparatus (2) so that the display 
apparatus displays a video image corresponding to the 
video signal on the basis of the video signal having the 
adjusted brightness level. The brightness controlling 
apparatus is provided with: an average brightness level 
detecting device (104, 105) for detecting average bright- 
ness levels of the video signal in a plurality of blocks 
respectively, the blocks being obtained by dividing the 
video signal to be displayed on a picture plane by the 
display apparatus into the blocks; an average bright- 
ness level adding device (106) for adding to each other 
the average brightness levels of the video signal in at 
least two of the blocks at a vicinity of each other for each 
of the blocks, which are detected by the average bright- 
ness level detecting device; a brightness level setting 
device (107, 108, 109) for setting the brightness level of 
the video signal on the basis of the added average 
brightness levels added by the average brightness level 
adding device; and an outputting device (110,111,112) 
for outputting the video signal having the brightness 
level set by the brightness level setting device to the dis- 
play apparatus as the video signal having the adjusted 
brightness level. 



FIG. 3 



101 
L_ 



A/O 



102 
L_ 



A/D 



ioa 

L_ 



A/O 



10 4~| SYNTH 




SYNTH E 
NG 



105 — 



API 

CALCULATING 



108— APL 
106 ^ ADDING 



107— COMPARING 



MULTIPLICATION 

COEFFICIENT 

SETTING 



too— REFERENCE 
1UB--1 VALUE 



109 



Q. 
LU 



BNSDOCID: <EP 0888004A2 I > 



Primed by Xerox (UK) Business Servioes 
2.16.6/3.4 



BNS oaaa 1 




1 EPO 

Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a brightness con- 
trolling apparatus for controlling a brightness of a video 
signal. 

2. Description of the Related Art 

There is a plasma display panel as a 2 -dimensional 
image display apparatus of thin type. Among them, a 
plasma display panel of AC discharging type having a 
memory function is being developed. 

In a display apparatus equipped with such a plasma 
display panel of AC discharging type, a signal process- 
ing unit processes a so-called composite video signal 
as an input signal. Then, a display unit including the 
plasma display panel receives a driving signal from the 
signal processing unit, so that the plasma display panel 
displays a video image on a 2-dimensional picture 
plane. 

More concretely, this signal processing unit has an 
A/D (Analog to Digital) converting circuit which con- 
verts the composite video signal as an input signal into 
pixel data. The pixel data is outputted from the A/D con- 
verter through a frame memory, an output processing 
circuit etc. to the display unit The plasma display panel 
in the display unit includes row (i.e., vertical line) elec- 
trodes, and line (i.e., horizontal line) electrodes. As the 
pixel data is inputted to a row electrode driver in the dis- 
play unit, the row electrodes are driven by the row elec- 
trode driver, which generates and supplies pixel data 
pulse based on the pixel data to the row electrodes 
respectively. On the other hand, the line electrodes are 
driven by a line electrode driver in the display unit, which 
generates and supplies scanning pulse etc., in synchro- 
nization with the pixel data pulse, to the line electrodes 
respectively. When the voltage difference is applied to 
each pixel located at an intersection of the row elec- 
trode and the line electrode respectively where a dielec- 
tric substance is interposed between the row electrode 
and the line electrode, the discharging light emission is 
caused at each pixel. Then, the discharging light emis- 
sion is repeatedly performed by an application of a 
pulse to Keep the discharge with a barrier charge in the 
dielectric substance. When a pulse to erase the barrier 
charge in the dielectric substance is applied to the line 
electrodes, the discharging light emission is stopped. In 
this manner, by the timing of applying this pulse to erase 
the barrier charge, the brightness of the discharge light 
emission can be controlled. 

In the above described driving operation of the 
plasma display panel, a so-called ABL (Automatic 
Brightness/Beam Umiter) is employed to limit the bright- 
ness according to the video signal. The ABL is con- 
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structed such that the whole display picture plane is 
divided into a plurality of blocks and it limits the bright- 
ness of the whole frame of the video image or picture 
when an APL (Average Picture Level), which is the aver- 

5 age value of the brightness signals of the video image in 
each block, in just one block exceeds a standard value. 

The operation of the ABL is explained with refer- 
ence to FIG. 6(a) and FIG. 6(b). As shown in FIG. 6(a), 
it is assumed that the gradations of the brightness are 0 

10 to 255 gradations, one picture plane consists of 8 blocks 
divided with respect to a vertical direction, and the 
brightness signal level is controlled or limited to be 1/2 
when the gradation of any block exceeds the APL 144 
as the standard level to actuate the ABL, for example. At 

is this time, in case that each of the 1 8t to 3 rd blocks of the 
inputted video image has the gradation of the APL 128, 
the 4 th block has the gradation of the APL 200, each of 
the 5 th to 8 th blocks has the gradation of the APL 200, 
since the gradation of the 4 th block (which has the 

20 brightness of the APL 200) exceeds the APL 1 44 as the 
standard value, the ABL is actuated for all of the signals 
of the whole one picture plane. Thus, the gradations of 
the brightness signals of all blocks become the APL dis- 
play gradations as shown in FIG. 6(b). 

25 Namely, even if the gradation of just one block 
exceeds the standard APL, the ABL is actuated. There- 
fore, a case often occurs where the whole picture plane 
becomes dark. 

In this manner, according to the above described 

30 brightness controlling apparatus, since the ABL is actu- 
ated even for such a video image or picture that the 
bright portion is dispersed on the picture plane and that 
the bright portions are relatively just rare and local on 
the video image or the picture plane, the whole picture 

35 plane becomes dark. For example, even in case of the 
picture having the pattern shown in FIG. 6(a), the ABL is 
actuated so that the whole picture plane becomes dark 
(on the basis of the bright signals shown in FIG. 6(b)), 
which is a serious problem in a practical sense. 

40 

SUMMARY OF THE INVENTION 

Given these circumstances, it is an object of the 
present invention to provide a brightness controlling 

45 apparatus, which can prevent the picture plane from 
becoming dark in case that the video image or picture is 
just locally bright 

The above object of the present invention can be 
achieved by a first brightness controlling apparatus for 

so adjusting a brightness level of a video signal inputted 
thereto and outputting the video signal having the 
adjusted brightness level to a display apparatus so that 
the display apparatus displays a video image corre- 
sponding to the video signal on the basis of the video 

55 signal having the adjusted brightness level. The first 
brightness controlling apparatus of the present inven- 
tion is provided with: an average brightness level detect- 
ing device for detecting average brightness levels of the 
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video signal in a plurality of blocks respectively, the 
blocks being obtained by dividing the video signal to be 
displayed on a picture plane by the display apparatus 
into the blocks; an average brightness level adding 
device for adding to each other the average brightness 5 
levels of the video signal in at least two of the blocks at 
a vicinity of each other for each of the blocks, which are 
detected by the average brightness level detecting 
device; a brightness level setting device for setting the 
brightness level of the video signal on the basis of the w 
added average brightness levels added by the average 
brightness level adding device; and an outputting device 
for outputting the video signal having the brightness 
level set by the brightness level setting device to the dis- 
play apparatus as the video signal having the adjusted 75 
brightness level. 

According to the first brightness controlling appara- 
tus, the average brightness levels of the video signal in 
a plurality of blocks are detected by the average bright- 
ness level detecting device, respectively. Then, the 20 
average brightness levels of the video signal in at least 
two of the blocks at a vicinity of each other are added to 
each other by the average brightness level adding 
device, for each of the blocks. Then, the brightness level 
of the video signal is set by the brightness level setting 25 
device, on the basis of the added average brightness 
levels. Finally, the video signal having the brightness 
level set by the brightness level setting device is output- 
ted by the outputting device, to the display apparatus as 
the video signal having the adjusted brightness level. 30 
Accordingly, the display apparatus displays the video 
image corresponding to the video signal, on the basis of 
the video signal having the adjusted brightness level. 

Therefore, since the first brightness controlling 
apparatus adjusts the brightness level on the basis of 35 
the average brightness levels as for the certain number 
of blocks, in case that the video image is just locally 
bright, the brightness level is not controlled or adjusted. 
On the other hand, in case that the adjustment for the 
brightness of the video image is really desired or 40 
required, the brightness level is certainly controlled or 
adjusted by the first brightness controlling apparatus, so 
that it is possible to prevent the display apparatus (e. g., 
the plasma display panel) from being destroyed or dam- 
aged due to the high brightness. 45 

In one aspect of the first brightness controlling 
apparatus, the blocks comprise blocks obtained by 
dividing the video signal to be displayed on the picture 
plane in a vertical direction. 

In another aspect of the first brightness controlling so 
apparatus, the blocks comprise blocks obtained by 
dividing the video signal to be displayed on the picture 
plane in a horizontal direction. 

In another aspect of the first brightness controlling 
apparatus, the blocks comprise blocks obtained by ss 
dividing the video signal to be displayed on the picture 
plane in both of vertical and horizontal directions. 

In another aspect of the first brightness controlling 



apparatus, the brightness level setting device gradually 
varies the brightness level in correspondence with the 
added average, brightness levels. Thus, it is possible to 
control or adjust the brightness level of the displayed 
video image gradually, so that the change in the bright- 
ness level on the display apparatus can be hardly rec- 
ognized by the viewer or audience. 

In another aspect of the first brightness controlling 
apparatus, the average brightness tevel adding device 
adds to each other the average brightness levels of the 
video signal in at least two of the blocks adjacent to 
each other. Thus, the adding operation can be relatively 
easily and promptly performed by the average bright- 
ness level adding device. 

In another aspect of the first brightness controlling 
apparatus, the average brightness level adding device 
adds the average brightness level of the video signal in 
one of the blocks to the average brightness levels of the 
video signal in another blocks surrounding the one of 
the blocks. Thus, the possibility that the unnecessary 
brightness control is actuated due to the locally bright 
portion on the picture plane can be reduced. 

In another aspect of the first brightness controlling 
apparatus, the outputting device includes a multiplier for 
multiplying the inputted video signal with the brightness 
level set by the brightness level setting device. Thus, the 
inputted video signal can be rather easily processed to 
be the output video signal having the adjusted bright- 
ness level by virtue of the multiplier. 

The above object of the present invention can be 
also achieved by a second brightness controlling appa- 
ratus provided with: an A/D converting device for con- 
verting RGB analog color signals carrying a video signal 
to RGB digital color signals respectively; a synthesizing 
device for synthesizing the RGB digital color signals to 
output a brightness signal corresponding to the RGB 
digital color signals; an average brightness level detect- 
ing device for detecting average brightness levels of the 
brightness signal in a plurality of blocks respectively, the 
blocks being obtained by dividing the brightness signal 
to be displayed on a picture plane by the display appa- 
ratus into the blocks; an average brightness level adding 
device for adding to each other the average brightness 
levels of the video signal in at least two of the blocks at 
a vicinity of each other for each of the blocks, which are 
detected by the average brightness level detecting 
device; a comparing device for comparing the average 
brightness levels added by the average brightness level 
adding device with a predetermined reference value; a 
multiplication coefficient setting device for setting the 
multiplication coefficient on the basis of a comparison 
result of the comparing device; and a multiplying device 
for multiplying the RGB digital color signals outputted 
from the A/D converting device with the multiplication 
coefficient set by the multiplication coefficient setting 
device respectively, and outputting the multiplied signals 
to a display apparatus so that the display apparatus dis- 
plays a video image corresponding to the RGB digital 
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color signals on the basis of the multiplied RGB digital 
color signals. 

According to the second brightness controlling 
apparatus of the present invention, the RGB analog 
color signals are. converted by the A/D converting 
device, to RGB digital color signals, respectively. Then, 
the RGB digital color signals are synthesized by the 
synthesizing device, and the brightness signal corre- 
sponding to the RGB digital color signals is outputted. 
Then, the average brightness levels of the brightness 
signal in a plurality of blocks are detected by the aver- 
age brightness level detecting device, respectively. 
Then, the average brightness levels of the video signal 
in at least two of the blocks at a vicinity of each other are 
added to each other by the average brightness level 
adding device, for each of the blocks. Then, the average 
brightness levels added by the average brightness level 
adding device is compared with the predetermined ref- 
erence value by the comparing device. Then, the multi- 
plication coefficient is set by the multiplication 
coefficient setting device, on the basis of the compari- 
son result of the comparing device. Finally, the RGB dig- 
ital color signals outputted from the A/D converting 
device are multiplied with the multiplication coefficient 
set by the multiplication coefficient setting device by the 
multiplying device, respectively. Thus, the multiplied sig- 
nals are outputted to the display apparatus. Accordingly, 
the display apparatus displays the video image corre- 
sponding to the RGB analog color signals, on the basis 
of the RGB digital color signals having the adjusted 
brightness levels. 

Therefore, in case that the video image is just 
locally bright the brightness level is not controlled or 
adjusted. On the other hand, in case that the adjustment 
for the brightness of the video image is really desired or 
required, the brightness level is certainly controlled or 
adjusted by the second brightness controlling appara- 
tus, so that it is possible to prevent the display appara- 
tus (e. g., the plasma display panel) from being 
destroyed or damaged due to the high brightness. 

In one aspect of the second brightness controlling 
apparatus, the blocks comprise blocks obtained by 
dividing the brightness signal to be displayed on the pic- 
ture plane in a vertical direction. 

In another aspect of the second brightness control- 
ling apparatus, the blocks comprise blocks obtained by 
dividing the brightness signal to be displayed on the pic- 
ture plane in a horizontal direction. 

In another aspect of the second brightness control- 
ling apparatus, the blocks comprise blocks obtained by 
dividing the brightness signal to be displayed on the pic- 
ture plane in both of vertical and horizontal directions. 

in another aspect of the second brightness control- 
ling apparatus, the brightness level setting device grad- 
ually varies the brightness level in correspondence with 
the added average brightness levels. Thus, it is possible 
to control or adjust the brightness level of the displayed 
video image gradually, so that the change in the bright- 



ness level on the display apparatus can be hardly rec- 
ognized by the viewer or audience. 

In another aspect of the second brightness control- 
ling apparatus, the average brightness level adding 

5 device adds to each other the average brightness levels 
of the brightness signal in at least two of the blocks 
adjacent to each other. Thus, the adding operation can 
be relatively easily and promptly performed by the aver- 
age brightness level adding device. 

10 In another aspect of the second brightness control- 
ling apparatus, the average brightness level adding 
device adds the average brightness level of the bright- 
ness signal in one of the blocks to the average bright- 
ness levels of the brightness signal in another blocks 

is surrounding the one of the blocks. Thus, the possibility 
that the unnecessary brightness control is actuated due 
to the locally bright portion on the picture plane can be 
reduced. 

The nature, utility, and further features of this inven- 
20 tion will be more clearly apparent from the following 
detailed description with respect to preferred embodi- 
ments of the invention when read in conjunction with the 
accompanying drawings briefly described below. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a structure of a 
display apparatus including a plasma display panel and 
an ABL of an embodiment of the present invention. 
30 FIG. 2 is a timing diagram for explaining an opera- 
tion of the display apparatus of FIG. 1 . 

FIG. 3 is a block diagram of the ABL of the embod- 
iment 

FIG. 4, consisting of FIGs. 4(a), 4(b) and 4(c), are 
35 diagrams for explaining one operation of the ABL of the 
embodiment 

FIG. 5 is a diagram for explaining another operation 
of the ABL of the embodiment. 

FIG. 6, consisting of FIGs. 6(a) and 6(b), are dia- 
40 grams for explaining the operation of an ABL according 
to the related art 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

45 

FIG. 1 shows a structure of a display apparatus 
including a plasma display panel and an ABL of an 
embodiment of the present invention. 

The display apparatus is provided with: a signal 

so processing unit 1 for processing RGB (Red, Green, 
Blue) analog color signals as input signals carrying a 
video signal; and a display unit 2 for receiving a driving 
signal from the signal processing unit 1 and displaying a 
video image on a 2-dimensional picture plane. 

55 The signal processing unit 1 is provided with an 
ABL (Automatic Brightness/Beam Limiter) 3, a synchro- 
nization (SYNC) separating circuit 5, a timing pulse gen- 
erating circuit 6, a memory controlling circuit 7, a frame 
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memory 8, an output processing circuit 9 and a read out 
timing circuit 20. 

The displaying unit 2 is provided with a scan- 
ning/keeping/erasing pulse generating circuit 10, an 
image data pulse generating circuit 12, and a plasma s 
display panel 11. 

In the signal processing unit 1 , the A/D converters, 
which are included in the ABL 3 described later in detail, 
convert the inputted RGB analog color signals into pixel 
data respectively. On the other hand, the timing pulse 10 
generating circuit 6 generates various timing pulses on 
the basis of horizontal and vertical synchronization sig- 
nals extracted from the inputted RGB analog color sig- 
nals by the synchronization separating circuit 5. The 
A/D converter in the ABL 3 operates in synchronization is 
with these timing pulses. 

The memory controlling circuit 7 supplies writing 
and reading pulses synchronous with the timing pulses 
from the timing pulse generating circuit 6 to the frame 
memory 8, takes the pixel data from the ABL 3 sequen- 20 
tially into the frame memory 8 while sequentially read- 
ing out therefrom to the output processing circuit 9 at 
the next stage. The output processing circuit 9 supplies 
the pixel data to the pixel data pulse generating circuit 
12 in synchronization with the timing pulses from the 25 
timing pulse generating circuit 6. 

The plasma display panel 1 1 includes row (i.e., ver- 
tical line) electrodes D1 , D2, D3 Dm-1 and Dm, and 
line (i. e., horizontal line) electrodes x1, x2, x3, .... xn-1 
and xn, and y1, y2, y3, .... yn-1 and yn. One pair of xi 30 
and yi constructs one line respectively. 

The row electrodes Di and the line electrodes xi and 
yi are constructed to sandwich a dielectric substance 
not shown therebetween. The scanning/keeping/eras- 
ing pulse generating circuit 10 applies a scanning pulse 35 
having a voltage to start a discharge to each of the line 
electrodes xi (i - 1 to n) of the plasma display panel 1 1 
in response to the timing pulses from the timing pulse 
generating circuit 6. 

On the other hand, the scanning/keeping/erasing 40 
pulse generating circuit 10 generates a keeping pulse 
having a voltage to keep the discharging condition in 
response to the timing pulses from the timing pulse gen- 
erating circuit 6, and applies it to the line electrodes y1 
to yn and the line electrodes x1 to xn of the plasma dis- 45 
play panel 11. 

At this time, the keeping pulse is applied such that 
the timing applied to the line electrode x1 to xn and the 
timing applied to the line electrodes y1 to yn are shifted 
to each other. 50 

Further, the scanning/keeping/erasing pulse gener- 
ating circuit 10 applies a discharge erasing pulse to 
erase or stop the discharging condition to the line elec- 
trodes x1 to xn of the plasma display panel 11 in 
response to the timing pulse from the timing pulse gen- ss 
erating circuit 6. On the other hand, the pixel data pulse 
generating circuit 12 generates a pixel data pulse corre- 
sponding to each pixel data supplied from the output 



processing circuit 9, and applies it to the row electrodes 
D1 to Dm respectively. The read out timing circuit 20 
generates a read out timing from the frame memory 8 
on the basis of the signal from the timing pulse generat- 
ing circuit 6. 

Next, the driving operation of the plasma display 
panel 11 in the above explained construction is 
explained with reference to FIG. 2. At first, the pixel data 
pulse generating circuit 12 applies the pixel data pulse 
in a positive polarity corresponding to the pixel data in 
each line unit to the row electrodes D1 to Dm respec- 
tively. The scanning/keeping/erasing pulse generating 
circuit 10 applies a keeping pulse IA in a negative polar- 
ity to the line electrodes y1 to yn respectively at the 
same timing to each other. 

Further, the scanning/keeping/erasing pulse gener- 
ating circuit 10 applies a keeping pulse IB in a negative 
polarity to the fine electrodes x 1 to xn respectively at the 
same timing to each other, and applies a scanning pulse 
SP in a negative polarity in synchronization with the 
applying timing of the above mentioned pixel data pulse 
during the time period while the keeping pulse IA or IB 
is not applied. 

At the "line" to which the scanning pulse SP in the 
negative polarity and the pixel data pulse in the positive 
polarity are simultaneously applied, the discharge is 
caused since the voltage difference between the scan- 
ning pulse SP and the pixel data pulse exceeds a dis- 
charge starting voltage, to emit a light 

Therefore, the discharging light emission is caused 
only at the line to which the scanning pulse SP is 
applied. Here, although the above explained discharge 
is completed at a moment notice, since the voltage due 
to the scanning pulse SP and the pixel data pulse is 
applied during a predetermined time period after this 
completion of the discharge, a barrier electric charge is 
formed as the electric charge generated by the dis- 
charge remains at a boundary between the dielectric 
substance and the electrodes. Since the barrier electric 
charge exists within the dielectric substance, the dis- 
charge is caused again at a voltage lower than the 
aforementioned discharge starting voltage. 

Therefore, after the completion of the discharge 
due to the scanning pulse SP, the discharge due to the 
keeping pulse IA applied to the line electrode yi is gen- 
erated again Although this re-discharge is also com- 
pleted at a moment notice, since the keeping pulses IA 
and B are alternatively applied to the line electrodes xi 
and yi as shown in FIG. 2, the discharges are repeat- 
edly performed so as to keep the light emission condi- 
tion of the pixels. When the erasing pulse EP is applied 
to the line electrode xi, the barrier charge within the die- 
lectric substance is erased, so that the discharge is not 
caused again even if the keeping pulse is applied after 
that Thus, by the timing of applying the erasing pulse 
EP, the brightness of the discharge light emission can 
be controlled. 

The above described operation sequentially for the 
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1 st line to n** 1 line is performed to write the pixel data in 
the amount of 1 field of the pixels per line. After the writ- 
ing operation for the n m line which is the final line is 
completed, the writing operation of the pixels for the 
next field is started from the 1 8t line thereof. s 

In the above described driving operation of the 
plasma display panel, the ABL 3 limits the brightness 
according to the RGB analog color signals. 

Next, the structure as well as the operation of the 
ABL 3 will be explained with reference to FIGs. 3 to 5. w 

FIG. 3 is a block diagram of the ABL 3 in the present 
embodiment. 

In FIG. 3, the ABL 3 is provided with: A/D (Analog to 
Digital) converters 101 to 103 for converting the RGB 
analog color signals as the input signals corresponding is 
to respective RGB colors carrying the video signal, into 
RGB digital color signals respectively; a synthesizing 
circuit 104 for synthesizing the RGB digital color signals 
from the A/D converters 101 to 103 into one synthe- 
sized brightness signal; an APL (Average Picture Level) 20 
calculating circuit 105 for calculating the APL from the 
synthesized brightness signal outputted from the syn- 
thesizing circuit 104; an APL adding circuit 106 for add- 
ing the calculated APL outputted from the APL 
calculating circuit 1 05; a comparing circuit 107 for com- 25 
paring the added result of the APL outputted from the 
APL adding circuit 106 and a reference value outputted 
from a reference value generator 108; the reference 
value generator 108 for generating the reference value; 
a multiplication coefficient setting circuit 109 for setting 30 
a multiplication coefficient on the basis of the compari- 
son result of the comparing circuit 107; and multipliers 
110 to 112 for multiplying the RGB digital color signals 
from the A/D converters 101 to 103 with the multiplica- 
tion coefficient of the multiplication coefficient setting 35 
circuit 109 respectively. 

Next, the operation of the ABL 3 is explained with 
reference to FIGs. 3 and 4. 

In FIG. 3, the inputted RGB analog color signals 
corresponding to RGB colors respectively are con- 40 
verted into the RGB digital color signals by the A/D con- 
verters 101 to 103 respectively. Then, the converted 
RGB digital color signals are synthesized into one 
brightness signal, which indicates a brightness corre- 
sponding to the input signals by the synthesizing circuit 45 
104, and is inputted to the APL calculating circuit 105. 
Then, by the APL calculating circuit 105, the APL for 
each of 8 blocks, which is obtained by dividing the video 
signal of one picture plane by 8 in a vertical direction of 
the picture plane. For example, if the picture plane cor- 50 
responds to 480 dots in the vertical direction, the APL is 
calculated by integrating the video signal synthesized 
for each 60 dots in the vertical direction. Such a calcula- 
tion of the APL for each block may be performed by stor- 
ing the digital brightness signal outputted from the ss 
synthesizing circuit 104 into a memory, and by integrat- 
ing the stored signals by the APL calculating circuit 105. 
Assuming that there are 0 to 255 gradations i.e. the 



number of the gradations in the brightness is 256, the 
APL for each block is set in the range of 0 to 255 grada- 
tions. Two APLs in two blocks adjacent to each other, 
which have been calculated by the APL calculating cir- 
cuit 105 in this manner, are added to each other by the 
APL adding circuit 106. For example, in case of 8 
blocks, 7 added values of the APLs are obtained in total 
(i.e. the added value of the APLs in the 1 8t block and the 
2 nd block, the added value of the APLs in the 2 nd block 
and the 3 rd block, .... the added value of the APLs in the 
7 th block and the 8 th block). Each of these added values 
are corrpared with the predetermined reference value 
(e. g., 400 gradation) which is set by the reference value 
generator 108. 

If at least one of the added values exceeds the ref- 
erence value generated by the reference value genera- 
tor 108 as a result of the comparison by the corrparing 
circuit 107, the multiplication coefficient of the multipli- 
cation coefficient setting circuit 109 is set to a predeter- 
mined value less than 1. Then, this set multiplication 
coefficient is multiplied with each of the RGB digital 
color signals by the multipliers 1 10 to 1 12 respectively. 

Namely, the multiplication coefficient set in the mul- 
tiplication coefficient setting circuit 109 is read out, and 
is multiplied with each of the RGB digital color signals 
by the multipliers 1 1 0 to 1 12. On the other hand, if any 
one of the added values does not exceed the reference 
value generated by the reference value generator 108 
as a result of the comparison by the comparing circuit 
107, the multiplication coefficient of the multiplication 
coefficient setting circuit 109 is set to 1, so that no 
brightness control is performed. 

According to the present embodiment, in case of a 
pattern of the APLs in the 8 blocks shown in FIG. 4 (a), 
since all of the added values of the adjacent APLs are 
less than 400, the brightness control is not performed. 
On the other hand, in case of a pattern of the APLs 
shown in FIG. 4(b), since at least one of the added val- 
ues of the adjacent APLs is greater than 400 (i. a, the 
4 th and 5 th blocks), the multiplication coefficient is set to 
0.5, so that the brightness control is performed as 
shown in FIG. 4(c) by multiplying each of the RGB dig- 
ital color signal with this multiplication coefficient of 0.5. 

By the way, in case that one field is divided into a 
plurality of blocks as shown in FIGs. 4(a) to 4(c), if the 
line electrodes of the plasma display panel 11 are 
driven in the aforementioned manner (refer to FIGs. 1 
and 2), a plurality of driver ICs (Integrated Circuits) for 
driving the panel in which the driver circuits (e. g., the 
pixel data pulse generating circuit 12 and the scan- 
ning/keeping/erasing pulse generating circuit 10) may 
be prepared, and that the line electrodes within each 
block may be driven by respective one of the driver ICs. 
Namely, in the embodiment shown in FIGs. 4(a) to 4(c), 
8 driver ICs may be prepared, and that the line elec- 
trodes within each of the 1 st to 8 th blocks may be driven 
by respective one of the 8 driver ICs. 

At this time, in case that the heat radiation for the 
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driver ICs is executed by installing a heat radiation plate 
to each of pairs of the adjacent driver ICs (i. a, the 
driver ICs for the 1 st and 2 nd blocks, the 3 rd and 4 th 
blocks, the 5 th and 6 th blocks, the 7 th and 8 th blocks), if 
there are some blocks whose APLs are large are dis- 
persed as shown in FIG. 4 (a), just one pair of the driver 
ICs corresponding the large APL among those pairs of 
the driver ICs fixed on the heat radiation plate becomes 
large in its heating or caloric value. In such a situation, 
although there is an enough heat radiation capability by 
the heat radiation plate, the ABL is actuated and the 
brightness is lowered according to the aforementioned 
related art (refer to FIGs. 6(a) and (b)), resulting in that 
the whole picture plane becomes dark, which is a prob- 
lem. 

Therefore, in the present embodiment the ABL is 
actuated only when both of the APLs of the two adjacent 
blocks (a g.. the 1 8t and 2 nd blocks, the 3 rd and 4 th 
blocks, the 5 th and 6 th blocks, and the 7 th and 8 th blocks) 
which are driven by one pair of the driver ICs fixed to the 
heat radiation plate. Therefore, it is possible to prevent 
the heat radiation capability from approaching its limit 
because the heating or caloric value from one pair of the 
driver ICs fixed to the heat radiation plate is increased. 
Thus, it is possible to prevent the driver ICs from being 
destroyed or damaged as the heating or caloric value is 
decreased because the brightness is lowered when the 
heating or caloric value is nearly exceeding a predeter- 
mined tolerance limit. 

In the above described embodiment, the picture 
plane is divided into blocks in the vertical direction. 
However, the present invention is not limited to this. For 
example, the picture plane may be divided into blocks in 
a horizontal direction. Alternatively, the picture plane 
may be divided into both of the vertical and horizontal 
directions into a matrix shape. Further, although the 
added value of the APL is compared with the reference 
value, it is also possible to compare an averaged value 
of the added values with the reference value. 

Furthermore, in place of the addition of the two 
APLs of the adjacent two blocks, the addition of the 
three or more than three APLs of the adjacent blocks 
may be employed. Alternatively, as shown in FIG. 5, the 
picture plane may be divided into 8 blocks in the vertical 
direction and into 4 blocks in the horizontal direction, so 
that the picture plane be divided into 8 x 4 = 32 blocks, 
and the APL of one block and the APLs around of the 
one block may be added. For, example, with respect to 
the block 6, the APLs of the 1 st to 3 rd blocks, the 5 th to 
7 th blocks, and the 9 th to 11 th blocks are added and 
compared with the reference value, so that the control 
for the APL is conducted. 

In the above described embodiment, a plurality of 
reference values may be set in the reference value gen- 
erator 108, and a plurality of multiplication coefficients 
are set in correspondence with these set reference val- 
ues. In such a construction, by comparing the added 
APL obtained by the APL adding circuit 106 for the 



w 



15 



20 



30 



40 



45 



50 



55 



blocks with the reference values respectively, by setting 
the multiplication coefficient in correspondence with the 
comparison results, and by multiplying the RGB digital 
color signals with the set multiplication coefficient, it is 
possible to control the brightness gradually in accord- 
ance with the APL 

The brightness control in the present embodiment 
may be performed uniformly over the whole area of the 
picture plane or may be performed so that the bright- 
ness at the peripheral area of the picture plane be lower 
than that at the central area of the picture plane, as dis- 
closed in Japanese Patent Application Laid Open No. 
Hei 06-282241. 

As described above in detail, according to the 
present embodiment, the brightness is controlled by the 
brightness controlling apparatus with respect to such a 
video image that the bright portions are not dispersed 
but are concentrated on the picture plana It is possible 
to actuate the brightness controlling apparatus and con- 
trol the brightness only with respect to the video image 
which is actually desired to be brightness-controlled. 

Claims 

1 . A brightness controlling apparatus (3) for adjusting 
a brightness level of a video signal inputted thereto 
and outputting the video signal having the adjusted 
brightness level to a display apparatus (2) so that 
said display apparatus displays a video image cor- 
responding to the video signal on the basis of the 
video signal having the adjusted brightness level, 
characterized in that said brightness controlling 
apparatus comprises: 

an average brightness level detecting device 
(1 04, 105) for detecting average brightness lev- 
els of the video signal in a plurality of blocks 
respectively, said blocks being obtained by 
dividing the video signal to be displayed on a 
picture plane by said display apparatus into the 
blocks; 

an average brightness level adding device 
(106) for adding to each other the average 
brightness levels of the video signal in at least 
two of the blocks at a vicinity of each other for 
each of the blocks, which are detected by said 
average brightness level detecting device; 
a brightness level setting device (107, 108, 
1 09) for setting the brightness level of the video 
signal on the basis of the added average 
brightness levels added by said average bright- 
ness level adding device; and 
an outputting device (110, 111, 112) for output- 
ting the video signal having the brightness level 
set by said brightness level setting device to 
said display apparatus as the video signal hav- 
ing the adjusted brightness level. 
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2. A brightness controlling apparatus (3) according to 
Claim 1, characterized in that said blocks comprise 
blocks obtained by dividing the video signal to be 
displayed on the picture plane in a vertical direction. 

5 

3. A brightness controlling apparatus (3) according to 
Claim 1, characterized in that said blocks comprise 
blocks obtained by dividing the video signal to be 
displayed on the picture plane in a horizontal direc- 
tion. io 

4. A brightness controlling apparatus (3) according to 
Claim 1, characterized in that said blocks comprise 
blocks obtained by dividing the video signal to be 
displayed on the picture plane in both of vertical is 
and horizontal directions. 

5. A brightness controlling apparatus (3) according to 
any one of Claims 1 to 3, characterized in that said 
brightness level setting device (107, 108. 109) 20 
gradually varies the brightness level in correspond- 
ence with the added average brightness levels. 

6. A brightness controlling apparatus (3) according to 
any one of Claims 1 to 5, characterized in that said 25 
average brightness level adding device (106) adds 

to each other the average brightness levels of the 
video signal in at least two of the blocks adjacent to 
each other. 

30 

7. A brightness controlling apparatus (3) according to 
any one of Claims 1 to 5, characterized in that said 
average brightness level adding device (106) adds 
the average brightness level of the video signal in 
one of the blocks to the average brightness levels of 35 
the video signal in another blocks surrounding said 
one of the blocks. 

8. A brightness controlling apparatus (3) according to 
any one of Claims 1 to 7, characterized in that said ao 
outputting device (1 10. 1 1 1, 1 12) comprises a mul- 
tiplier for multiplying the inputted video signal with 
the brightness level set by said brightness level set- 
ting device. 

45 

9. A brightness controlling apparatus (3) character- 
ized in that said brightness controlling apparatus 
comprises: 



(104. 105) for detecting average brightness lev- 
els of the brightness signal in a plurality of 
blocks respectively, said blocks being obtained 
by dividing the brightness signal to be dis- 
played on a picture plane by said display appa- 
ratus into the blocks; 

an average brightness level adding device 
(106) for adding to each other the average 
brightness levels of the video signal in at least 
two of the blocks at a vicinity of each other for 
each of the blocks, which are detected by said 
average brightness level detecting device; 
a comparing device (107) for comparing the 
average brightness levels added by said aver- 
age brightness level adding device with a pre- 
determined reference value; 
a multiplication coefficient setting device (108, 
109) for setting the multiplication coefficient on 
the basis of a comparison result of said com- 
paring device; and 

a multiplying device (110, 111, 112) for multi- 
plying the RGB digital color signals outputted 
from said A/D converting device with the multi- 
plication coefficient set by said multiplication 
coefficient setting device respectively, and out- 
putting the multiplied signals to a display appa- 
ratus so that said display apparatus displays a 
video image corresponding to the RGB digital 
color signals on the basis of the multiplied RGB 
digital color signals. 

10. A brightness controlling apparatus (3) according to 
Claim 9. characterized in that said blocks comprise 
blocks obtained by dividing the brightness signal to 
be displayed on the picture plane in a vertical direc- 
tion. 

11. A brightness controlling apparatus (3) according to 
Claim 9. characterized in that said blocks comprise 
blocks obtained by dividing the brightness signal to 
be displayed on the picture plane in a horizontal 
direction. 

12. A brightness controlling apparatus (3) according to 
Claim 9. characterized in that said blocks comprise 
blocks obtained by dividing the brightness signal to 
be displayed on the picture plane in both of vertical 
and horizontal directions. 



an A/D converting device (101, 102, 103) for so 
converting RGB analog color signals carrying a 
video signal to RGB digital color signals 
respectively; 

a synthesizing device (104) for synthesizing the 
RGB digital color signals to output a brightness ss 
signal corresponding to the RGB digital color 
signals; 

an average brightness level detecting device 



13. A brightness controlling apparatus (3) according to 
any one of Claims 9 to 1 2, characterized in that said 
brightness level setting device (108, 109) gradually 
varies the brightness level in correspondence with 
the added average brightness levels. 

14. A brightness controlling apparatus (3) according to 
any one of Claims 9 to 13, characterized in that said 
average brightness level adding device (106) adds 
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to each other the average brightness levels of the 
brightness signal in at least two of the blocks adja- 
cent to each other. 

15. A brightness controlling apparatus (3) according to s 
any one of Claims 9 to 13, characterized in that said 
average brightness level adding device (106) adds 
the average brightness level of the brightness sig- 
nal in one of the blocks to the average brightness 
levels of the brightness signal in another blocks sur- 10 
rounding said one of the blocks. 
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(54) Brightness controlling apparatus 

(57) A brightness controlling apparatus (3) adjusts a 
brightness level of a video signal inputted thereto and 
outputting the video signal having the adjusted bright- 
ness level to a display apparatus (2) so that the display 
apparatus displays a video image corresponding to the 
video signal on the basis of the video signal having the 
adjusted brightness level. The brightness controlling 
apparatus is provided with: an average brightness level 
detecting device (1 04, 1 05) for detecting average bright- 
ness levels of the video signal in a plurality of blocks 
respectively the blocks being obtained by dividing the 
video signal to be displayed on a picture plane by the 
display apparatus into the blocks; an average bright- 
ness level adding device (106) for adding to each other 
the average brightness levels of the video signal in at 
least two of the blocks at a vicinity of each other for each 
of the blocks, which are detected by the average bright- 
ness level detecting device; a brightness level setting 
device (1 07, 1 08, 1 09) for setting the brightness level of 
the video signal on the basis of the added average 
brightness levels added by the average brightness level 
adding device; and an outputting device (110, 111, 112) 
for outputting the video signal having the brightness 
level set by the brightness level setting device to the dis- 
play apparatus as the video signal having the adjusted 
brightness level. 
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